Abstract-The inverted siphon straw is pressure water pipeline which convey cannel water through valley, river, road, depression, or other channels, and it is a kind of channel cross building, is one of the most important buildings in irrigation engineering.
I. PROJECT OVERVIEW
Xin'an Pu inverted siphon is located in the Dazhen irrigation areas in Hunan Province, the inverted siphon design flow velocity is 7.5 m 3 /s, the flow rate is 2.39 m/s, minimum head is 78m, design head is 90m, the head loss is 2.88m, inverted siphon pipe length is 781.5 m [1] . Inverted siphon straw with single hole channel buried inverted siphon tube, pipe diameter is 2m, wall thickness is 0.13m, pipe body using one stage of prestressed reinforced concrete pipe, concrete strength grade of C30, steel strength grade is grade II [2] .
II. STRUCTURE CALCULATION MODEL
A.
Material Parameters.
Xin'an Pu inverted siphon project uses the reinforced concrete ditch buried structure [3] to simulate the inverted siphon straw and cushion, this unit is a special unit to simulation concrete or rock, and it can set for the volume reinforcement ratio of concrete structure in each direction or the anisotropic properties of rock [6] . The 8 nodes isoparametric brick element SOLID45 is used to simulate foundation [7] . The computing model will do the simulation analysis for the horizontal section of Xin'an Pu inverted siphon, the finite element calculation model as shown in Fig.1 . The Calculation Case. The horizontal segment of Xin'an Pu inverted siphon design head 90m, minimum head 78.2m,simulation calculation mainly consider 4 calculating cases [8] : case 1: weight(construction conditions), case 2: weight and prestressed (construction conditions), case 3: weight, prestressed and minimum head (operating case), case 4: weight, prestressed and design head (operating case).
III. ANALYSIS OF THE CALCULATED RESULTS

A Stress Analysis.
By doing the finite element simulation analysis of Xin'an Pu trench buried inverted siphon structure, the first principal stress is got in each case, the first principal stress and transverse stress contour of inverted siphon are shown in Fig.2 to Fig.9 . From Fig.2 to Fig.9 it can be seen that in the case 4 and 5, the first principal stress maximum value of inverted siphon appeared in the middle section of thehorizontal section at the top of the pipe, which is mainly due to lower stiffness at the top of inverted siphontube, under the internal water pressure appear larger tensile stress at the top of the pipe inner surface, from the bottom of the pipe internal surface to the outward, its first principal stress decreases gradually. In case 1 the maximum principal stress of inverted siphon is 0.12MPa, in case 2 the maximum principal stress of inverted siphon is 1.00MPa In case 3 the maximum principal stress of inverted siphon is 2.26MPa, in case 4 the maximum principal stress of inverted siphon is 3.22MPa. At the junction of inverted siphon and concrete cushion the stress distribution is more complex and drastic change, this is mainly because there was sharp which can produce the phenomenon of stress concentration [9] . In construction the sharp can be smooth or reserved expansion joints, which can ease the stress concentration problems here [10] .
B Deformation Analysis.
By doing the finite element simulation analysis of Xin'an Pu trench buried inverted siphon structure, the total displacement is got in each case, the total displacement contour of inverted siphon are shown in Fig.10 to Fig.13 . From Fig.10 to Fig.13 , We can see that in the each case the total displacement of inverted siphon structure is small, and the inverted siphon structure mainly appears vertical displacement. In case 1 the maximum total displacement value of inverted siphon structure is 0.04mm, the maximum total displacement value of inverted siphon structure is 0.08mm in case 2, the maximum total displacement value of inverted siphon structure is 0.11mm in case 3, the maximum total displacement value of inverted siphon structure is 0.15mm in case 4.
IV. SUMMARY
The analysis results show that the Xin'an Pu inverted siphon project using reinforced concrete trench buried structure is safe, economic, the stress and deformation of inverted siphon in the construction and operation process are small, and it can satisfy the engineering requirement.
